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(54) CALIBRATION DEVICE OF ARRAY ANTENNA RADIO RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately measure the 
delay characteristic and amplitude characteristic of radio 
receiving parts by containing a supplying means of a 
calibration signal and a detecting means which detects at 
least one of a delay characteristic and an amplitude 
characteristic from a calibration signal that passes 
through the radio receiving parts. 

SOLUTION: A calibration signal which is outputted in a 
carrier frequency is transmitted from a sending terminal 
106 to antenna connection terminals 1 10 and 1 1 1 of radio 
receiving parts 108 and 109 via a cable 107. A receiving 
output of each part 108 and 109 is inputted to a 
synchronous circuit 1 12 and inverse spread timings t1 and W 
t2 of each radio part are generated. Correlators 1 13 and 
1 14 perform inverse spreading with the timings t1 and t2 
and output correlation outputs 1 15 and 1 16. A detection 
circuit 1 1 7 calculates (amplitude ratio and phase 
difference) = (Arl and A ^r1) 1 18 and (Ar2 and A 0r2) 
1 19 by comparing receiving signals r1 and r2 which are 

calculated from the outputs 1 15 and 1 16 with an identification point that is served as the 
reference. 
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3 Mt^S33»ffi«Sc b-CfflMfS^S: ititj-t^^m 

^KffiSI{S^tMJ!t>bfc«ft?I§«ffl5«Dtsehbii bttftti} 
■rs^lSfc&ftfiSbfclS*^ 1 XttS*^ 2{ClBi6®^ 

^';:/v-i^3>^i;o 

[if 6 ] ^i^SflgPMT't^ffi b fcMBtb & im b 

TSijf3«ia§®a5H-c-©sBM4ttm-r5^iai:, tuiB 

drV 'J >3 Xi^CDS* V^-'l^^^-fb^-frS^© 

1 :;JMif*Ii4CDV^■rnA^tfBS40=3^^ i; > 
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1 > it*Jl 5 3Z.{±^*« 6 flfBii® ^ u r V -i> 

3 >^So 

bfcifiiBMiiss«a5fc®H^ciEs^n^ fliiiBMisfsas 

'NA:tf1-S(i^%Sul37 >v^:f3^?ip 6 m;^7^ sit 
©^i:SiIfBtt^*©i»e)«i^^n5:^^ U yu-i^3 > 

8 cDO-mA^tlBSScD:^-^ 'J 3 >^go 

JfE;bfel^IIeMI&S©^i:cDMK:H^S^n^ mfd.Tyy'i- 
m^iy' 6 ttS^^nsSfSfS-^fcmilBtti^^SA^ 

lit bfcif 1 Timm^m. s ^Dv^■r^^*^{c:iB^cDdr-\' 

'J >^i/-i/3 >«^oDMj£fciJ'-< ^ >if^mimm^^ 
5 ><7{S^*e.!iSffrs¥Si:4*iiibfeiS*^ i tjm 
m^m. 1 ocDv>-rnip{c:iB^cD:^r-v u >^b-i/3 >^ 

So 

im^m 13] D -*;i/{t^^^5fe-r sM^^^iii* 
T 'V T-n h -r -s^i^Maszii/'SfiiB^sitsp 

JB 1 2CDV^mi)»lc:iBi6®^^ 'J :^b-S^3>Sg. 
[itsf^iM 1 4 ] SiIB»a§fia5--*^^ 

5 df- V U 7' b - 3 >fS-^CDS* b ^fti ^ -M- 2) ¥^ 

|g4#b^ ^tm^^Ji^ HtiI3^$&f^iei)^=^ri' 'J :/b— > 
3M1^^1ti!t®S:tfb-<;u{3^{b^f-y-fc^s ^ilM 
k:a^v^fcMP^5QaK:i!^, jil^bfeS;t/b'^;m^^® 

[if «Ji 1 5 ] ^m^ma. mu^m^t' mti^n 





zrv-iyBym^tmii^mm.^mmzn\.xm&-ti> 

[0 0 0 1] 
[0 0 0 2] 
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-^-CttiO— otCDMA (Code Division Multip 
le Access) :^^t^%ho CT>UAl5^ii\i., ^^^fO 

[0 0 0 3] ^ ^ ;i/i^ii)a{to fc® i^^^^bis 
mm m-mM. (M) hu-^^yr;^) itsstz 

[0 0 0 4] I214{c:. 7'^7'7=-'f :?'TL/-K:J:!3#aft 

-•r•B:^ a^©7>5^:^^?4 0 1 *>e)tH*^nfc&T 
>7^:^i±i*4 0 2t>i7 3l1' h4 0 3*s^l:5)tL5o 'i?:^ 
-< b 4 0 3^)smbe5^^fc#T>7^:^tB:t^*-&figLfc^i^ 
AS7'l'-ai;'34 0 ^hta^o 

[0 0 0 5] '^73:^' bSlJffiia5 4 0 7TI±, 1) T'U-® 
^figm;'3( 4 0 5 ), 2) #7'>7^:^ai*»(4 0 2), 3) 
#a®^{cH-ri)*tfl^PlS(4 0 6)0 3^®tiatJ;-3 

[0 0 0 6] T^ZT^^ y^V- • 7yj-i-i/7. 

T'Ali, S{S(t-^©SINB(Signal to Interference p 
lus Noise Ratio :«^*WS7'7;^i^^)?&ft:*;jb-r 

[0 0 0 7] ^ 5) C^ iSg?SSftC D M AaecD^ST- 

So CDMA:&S;^i^ FDMA:&iC-^TDMA7^^{c:Jt 

$>5o CDMA;&^o-fe;u7i/;^7^ACDii^> fife-fe;ni 
4) t) 5^© :i i: i •te>'i'lc:*f''«T *) l5l— li^lSSrMfflt- S 

[0 0 0 8] 05*J:U^E!6{CCDMA§{i7'iJ^7'x-Y 




i-m^5 0 1 lzm^:^tltzmL(D^mm^5 O 2 0Sft 
0 4AS^be.nfc=&§{tm±;5 0 3*s-^fig?flfcfe(D4s 

[0 0 0 9] la6^C^5^/^TI±, 1S^©T>7=-:h^?6 0 

[0 0 10] EITlCSfSOllCT'yT'T'-f >^7V-T>T- 
•:^?£fflV^feCDMAei3l®«?iJS^-ro (B S : 7 

y^i-^m^fammm (MS l : ? 0 2)i:a«bTC^?) 

10. (7 0 3*iJ:lh'7 0 4) Sg^l^U iPOlB]- 

JSl^^*^fflUTl^5ft!l©^l!j« (MS 2 : 7 0 5)i)» 
?> ®^^t$S:«lffiiJ-r 5 ' i: AST- g- 5 o 
[0 0 11] fcCl^TN ±tBCDMASftT^7"7^'f 

mmmti^<bm^^n^^mm.{o i , d 2 , Dn)*^. 

ct•^T^ S®tB*5 0 3Xli6 0 2 lI^TUT^HftSiaST- 
[0 0 12] ±l3m^©telJ:^i:bTtt> ^:r>7^:h§ 
«4^t-©S{S«^0(4^IM*5 imsti it 5: X b ^J^9 

^-efeSo dCDfcto. »BtI{3=&SRfaa50®ii(Dl,d2, 

,Dn)*j:i;fii*i*ittiib, jSM»*ctT>'Sli»©{i- 

[0 0 13] ®lE»4i3J:i>1gtifiCDKe)Ogi£Mi8-r'5 
:&ffiCD 1 -O ii bT{±> ?)<D§ftta* 5 0 3, 

6 0 2l;*fUT3lMMiCti^1-Sffiffi5r7-by hfeiU' 

lt®«e>ottDt^tBtOV^T{i, ife^cG.V.Tsoulos^M.A. 

Beach" Calibration and Linearity issues for an 
Adaptive Antenna System'MEEE VTC, Phoenix, 
pp. 1 5 9 7-1 6 6 0, May 1 9 9 7fc:J;!9ffiS 
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^nr^^^o ui^u ±f3iiffl:S:ttCDMAM«{ctt'<a 
imnm<Dm ^ t d m A&m^^m. hLfc4)CDT-fe>)> 

[0 0 14] tfe|50CDMA*8|gii{§{c:*5tt5Miffl5CD 

*s2>|:cDJ®^Sr^bTV^?)o =3r^i;rb-S^3>fS^^ 
^EIS&S 0 1 4»t,^4-r5 b->fi^(IEteStff ^) 8 0 
2%^RiSajilfiffl58 0 3lc:A*1--5o CIC^JTtt. 
{C*;i^Tit^£^PA5^nTV^5'feCDJ::bT, itJ^-TS 
I, Qft-^i:bTsin(<jt), cos(ajt)©«-^<£A:*jf 
So :::©i:§©b->«^il^TJiT=2 7r/wT-$. 
t)^ t»ai'>5j?;i/pl?6|gcf s t^bTw=f s/in(m> 
l)i:-rSo 09Ch-Mf-l-®IQ5pB{r:fcMt5n> 

2 7r/wT-IiI5o ^^WasS 0 3T-&. jlMt^tBSff 

e ^ii^g«gi5©s{s=^ ^ u Tmm^ f c T-^^fs-r 5^16 

^;^^^fflV^T, ai{S4S?-8 0 4iP?,Mif^SMgI5 8 0 
5,8 0 6CD7'>5":?-gEii^4fe^8 0 lii^V^Q 0 

{cMbT+^55ilt^-t-^bV>4)CDi:f i)o 

6Difi^£^^tB* 8 0 9, 8 1 0 tmmB^s 1 1 tX* 

$aSo t^ttS[l]SS8 1 IT-fi, A:*Jbfeh->fS^8 0 

fi[*i«)=(Arl.A0rl)8 1 2«:1^ffl-rSo Sfcs h- 
>«^8 0 2ht^tii:^8 1 O^&JtiRt-SClttib, 
(Sm, {4*iS)=(Ar2,A0r2)8 1 SSt^ai-TSo 

01 OfCBt^JttC^ttS h-Wt^a(t)tti^a*b(t) 
£Da>;^iJ7V— i/3>o^JS:^-r. ClCDilt, b(t)i:a 
(t)cDgl^ii, {&^i^0i:tg|iitA^fflv^-c, WTOct 

■5 t^cF^XSo 

[0 0 15]b(t) = A • exp(j0) • a(t) 

a®Dki:> fiSSS§«a50g®DrcD^ti-jijESD(D = Dt 
+ Dk + Dr)Sh->M^?SftA=c/aj(c&>fe3$)T- 
fj-pfcfe^ t)(D mod A :modtifiJs^8|g[?)CDilSfi 

({4fflg)^^-r, I2i8ci3u-r, 2^cDMiiasMgi5 8 0 

5, 8 0 6lc^bT, ^)^fteB®aiiDti:'!r-7';uii 
JlDWittST-fe 5 CD-e, ^tti bfcfit^SM A 0r 1 A 0r 

2 hOMii, Mfv^gfSaS 8 0 5 i: 8 0 6 CDilJgMCDMlC 
)5;5, ^fz. mmitAit, =^r^';^b-S'3>{t-^8 0 
2©fi$ii:t^?StB:^30tE*ii:OiStitbS:S^-r. Jiot, 
l^tB bfe^BttAr 1 tAr 2 i:CDJttt, m^&^m3 8 0 5 
i:8 0 6cDtg|i^^14©M^(tS*iit)<£a-ro 

[0016] ±tmw^m\^rmmiz^mm§i(Dmmit 

[0 0 17] 




[ 0 0 1 8 ] El 1 1 ttJ65fe©:Sf ^ i; >^gT' 
0 0^:^*iM[H2]®l£:!^^fH^-C-feSCDlcMb, U 

CO 0 1 9] *^B^{±j.:i.±oj:'5^3l(f{c^i?*iT^$n 

[0 0 2 0] 

[0 0 2 1] zcDmiMizxtut, m.^(DmmizmmT^ 

iSgO:3r1'';:/V— i'3>®^^&fflV^TV^5CDT^ BUM 

fcbTfe. ffimfi^^§MbfeS^CDIE5i&gffii|ttt*3 
[00 2 2] $ ]fc2|s:^BJ{i> :3r V U 3 >m^^ 

:nx-i^3>{f^$:ffift^^t-5$Sfc^lllHlKi:, CIO 

ffits:^^ bfe:^^ 'J yix-i^ 3 >m^^^m^^ u Til 

fijSl^i:, ^#-rs^^'J:^i/-i/3>SS'&S^1- 
[0 0 2 3] CICQ^B^tJ:^^^ ^I^OSfiC^fflf 5 

V— >3>«^i:bT^-ri)C:i:3bST-t> IE5i^5i3E 
[0 0 2 4] Sfe*^Bat±, #lR#^S{ia5fSfibfc=Sr 
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^ta^^ts sMbfc='E^^uru-i>3>M^^t^ab 

ticbTf'^e.n5#Sft?a§«a5*e>©«-ffliiai*^fflVN-r 

*:S:iii-ri.=^^uru-i^3>sB&ji«-rso 
[0 0 2 5] ^o^B^jcitLff, ^mmsiifih(Diiitjm 

tii^X'^^<DX\ m^(Dmmvi^mT^cDMAM.m(D 

[0 0 2 6] *fc*^B^ii^ #ffiSia*i&§Mi^§Mg|5 

MT-tb«i-ri>tt:!t!;E[H]Kt, ^mu^m^cDmmm^XTjF 

SrW* b S fcJilBIS-r S IBttlHli^ i: S: $ & c Adi-r 5 =5^ 

[0 0 2 7] c:©^Ba^-i^^{^^ -f hiRmigii4^e> 

gc-r5:r7-fe>:' \^mtLX(Dmm^m&mx(Dsm&i5 
xv^mmit^mm-t^^iiiifiX'^^c 
[0 0 2 8] mrz^mMii. mm^imizxt}-t?>^m 

[0 0 2 9] ^lo^B^t Sfti^a5ra©affi»:5tJ^ 

[0 0 3 0] *fc2^^BS{±> mmmmzm-:i\,^xmm^ 

[0 0 3 1] ^O^BJid J; i3 , ^«a§Ma50e}2#ft:}3 

[0 0 3 2] sfc^^B^ii, ^mT)y^±-bb(Dstmm 
fii-rs^-v u ^i/-s^3 >gsss*f So 

[0 0 3 3] c:cD^Bji;j:t), iili+fc^^ U t'v— > 
[0 0 3 4] *fc;$:#6B^{±> =&^i^g|5A»?)a;*j*nsS 
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[0 0 3 5] ^tZ)^BJlrin{i> «l&0D«|lSfSgl5CDii 
[0 0 36] >; '>3 wg^o 

[0 0 37] '©^B^CtnK^ ifitit^S$nfe^3 u 
[0 0 3 8] 

Ti2I®S:#,^ L;Tftf*a<jK:iiB^-r5o 

[0 0 3 9] {mm(Dmm i ) ei i *:^b^oiis(so 

[0 0 4 0] :iOdr^U7'U— >^>^a^^*^^Ts ^ 
^'J>^U-'>3>fS^l 0 IfS, 1 iJj^^lHliK 1 0 2 t 

u^lfi3:£t^^S-r5*)Oi:bfco *fe> :¥-^'J::/i/— >3> 
(B^j±, all ocDH^fi^t-rSo ij*;^®{t^i±te 

titS^[afi& 1 0 3 {c4i3UTtefiiG^^{C i tJ J^-^^' h 7 A 

[0 0 4 1] 03 ClZ^^m(m-^(D-^>7.i' > 
<£^b, Sfc03B{cS£|fc{i^©3>;^iJ'ly->/3>& 
^■To »a2lfifi5l 0 4t*JV^T, S^{H{i^(iiS2S^^ 

5, E12lr:3p^U:?'l/-i/3>'fi^®:^'^i7 
3 >®^©feSimKttiS:^1-5o u Tmm.f c 

7 SifSS bT^m^? 1 0 6 *»f,ftl«|§fSg|J 10 8.1 



0 9<DT>7"^ismi^i-i 1 o*'j;ih-i 1 itfij^^n 

bT+^^liSET-^ bV^ © i: fS. 

[00 4 2] ^JiiiiaS{ig|5©§Ma:^*5|5]^[l]SS 1 1 2 

tA:tf^n, #ss?aa5ri:cDjsafim^'r^>e^ti.t2 
is^^nso ^b■r^ ±iB4''r ^>^ti,t2ti!3 
fflM^l 13,11 4*Sj£l£:SSc^fefTi\ ffllim:^l l 5. 

1 IG^mtlT^o t^ffiHESl 1 7T-ii, fflHtii*! 1 
5 ip?,** ^^mm^Mmt^mj^)r l 
5iigiJ;ia(J.:JLmf±SiPig^'J;^)i:Sti:!|S-r-5 iitJ; \) , 
mmit. {3ttiM)=(Arl, A0rl) 1 18^£*i*5o d 
d-e**5(S5LffiM{i, SSfSj^fSgPl 0 4©g52Dti:, -ir 
->^;H 0 7©ilMDki:, ^^Sftasi 0 8 0S5IDrl 
®-&tta®aD(D= Dt + Dk + dTD^^'pVTm 

(Ar2, A0r2)l 1 Qifi^^^o 03 CtMi^gBRXl 
(10 8 ^tim 3 D tMii®SI5EX2 ( 10 9 

[0 0 4 3] W±OJ:aC^ ^©ffj^llcj;ti{£, C 

nC3av'>^^^feqfrt-5ft-^^=3p^ 'J 7'V-i'3 >fS^i: 
tfcbfr*ilim;^i:aipg|SiJ;fei:*it!gS-r 5 d JiHJ; t) IE 

[0 0 4 4] sfc, {CO v^TtfetBbfete^a 

M*5J;mg*iitS;t:7-b h i: bT&«SS{ta5©m:t; 

[0 0 4 5] ±f5mm(DBm i -c-ii, i ^mmt bT(jp 

SK^^. ii5Sc^llli:bTBPSK^lii:b. Sfc> mm^ii 

V>T{±it3:5^^*3«tt>TS3^igi-rS4)©i:bfe4^ 

Bj{c*"v^T±l3^p;5-5S;*3ctim?fc^iS;i±'ii'^t-Jii& 

So 

[0 0 4 6] )&*5, itanatt, 'i:>-r btsipiitsij;^*^^ 

llSt^tmiti:bTHi:b-r?)::i:4)#^e)nSo fi^J^K. 
01tC43VNTfflHai:bl 1 5, 1 1 6(03 0, D©§« 
^Tm^-CFv2) l±ti[S'< ^ h ;i'E 1 , R 2 T- tl 5 4) 
©i:1-5o t^mSKl 1 7T-{±, Sii^S{§ffl5©(4ffi!tti4 
:fe J;Zm*l!Kpttt:lR^SfgSi5RX 1(10 8 ){C-gc^H^ ?. 




y^-j h;i/Zri(i=l, 2)t-r5i:^ 

Zrl = 1 

Zr2 = H1/R2 = RlxR2*/lfi2|2 (*{±^g^tt 
taST-tS, ^bT, ±f3fit* 118,11 9i;bT 

gfSaSEX 1 ( 1 0 8 ),EX2 ( 1 0 9 )*»5)CDm*M-^tM 
bTlutBZrl*irJfZr2$:^^f 5Cli:{c:J;!3, SffiiRp 
tt*J:mS»i^O«e.-^t<&MiSb, "^a^^" MRSi^ 

[0 0 4 7] ^5>t^ :ar-\'U:/l^->'3>f§^tt, all 

5, '^-:?';^:^^i±T^b^^t)Oi:bfcA^^ « 

ic, ±tagE55P<^)aMfii:?)Sga<fe1SiEbT*«)?)di:*5 
T-^So 5Ee4b\ ^iliiei5T-{£ffl-rSSi^m-l-( 1 OMHz^tD 
7JcS^ti§tK: i 5 D i7 ){i^Ttta<b bt *J < t. CD 

[0 0 4 8] (^©J1^^2) Ell 2t:. 2fJ^^®^ 

■To Hl(D^i'';yv-i'3>^B{c:7'yx^-:5'(S 
fctt^SS)SrjiAPbfc*;CDTfe?>o 13 1 i:|pI«{3T> 

2 i^<D^^^7r^ bT V^ ^5 , 
[0 0 49] EI 1 3 «±§<iS^U'<;i/PmK:j*; bfe»SS 
{i^cDSililttS A0ri(Pm):fcimiitii!|tttAri(Pin)CD 1 

^OB^iT-^xbfciot, M^Sfi 

cDjlMlttt A 0ri(Piii)* J;ms♦i1t'l±Ari(Pla)^&^»J^■r 
-5ie^gi>5fe?><, 

[0 0 5 0] la 1 2ti*V^T, ^1' 'J :/U-i'3 Wf-^- 
I20lii, life^^lHlSSl 2 0 2{::i!j l»:^li$a 
\^%mm^\tmW.^W^^ 1 2 0 3 H43V>Tlfei!c 
^^KlctDffifC^n, »Sjjlftfl5 1 2 0 4tA*?n 

ftis^fiaJi 2 0 4ir^b'v^T, K^fift^JijfiSE^ia 

islfiiS^l 2 0 6 iDtfclty^nS. f cl±*'>:^7"A<D 

^nfefS^ti, T"V=r^-9 1 2 0 7S:gEf|bfc'^-y 
;H 2 0 B^fcffiV^T, 2lft4^?l 2 0 6A»f)MaSMa5 
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1 2 0 9,1 2 1 0^D7>7^:^S^i^^ 1 2 1 l*JJ;l>' 
1 2 1 2 53^31^^5, #MiilSfSg|5©SMai*ASR]M 
[HiKl 2 1 3lcA*^tL, &»lilSg|Jri:03S»ffitiC4''f ^ 
>i7tl,t2 4S4j5&^n5o ^bTx ±f3^^'^>^>'t 
l,t2{CJ:t3ffl||^l 2 1 4, 1 2 1 SASj^iSSc&fr 

ffliim* 12 16.1217 ^{±1:^1- 5o tfeffiEES 
1 2 1 8f<±. :p>;/7^:?— ^ffi!^{fi<&^{b$-a-SiIi;{C 

r 1 (Pm). A vJt 2 (Pm):}3iU^*iltAr 1 (Pm),Ar 2 (Pm)S 

[0 0 5 1] W±Oiat*^B^©^©JBSi{cin 
«s ^S«§|5©®®MOSf3*g^r5{4fflMA0rl 
(Fm). A0r2(Pin), iJi^J^SShbAr 1 (Pm),Ar2(Pni)ife 

J© b TIEeifcff -5 c: i: AS Bitl-C $1 S o 
[0 0 5 2] (^OJfJSIS) 01 4C, *^BgO|IS£ 

■To 1 2®#^ U yu-^yaymWlZ^WT^^ 'J'^?: 
7iADb*:4»®T-$>So Ell 2i:|R]:fi|l37'>7^:^^^As 
2*0®■^*^bt:v^5o 

[0 0 5 3] 0 1 4C43V^T, ^■\''J7'L/— '>3><t^ 
1 40 lASjglftSi^l 40 6ctt3ai:^j^n. T^^T-:^- 

^14 0 7 !3§««#i/'<;v^^<b^-a:S^T-{i, 
01 2tPi«^c«j{t-efe5o Ttat)-^, 
3 1 4 0 1 K. 1 ^^mm^ 1 4 0 2 ?) 1 i); 
^^^nSo 1 ifeSii«-§-Jd;te«!i:^iilH]E& l 4 0 3 143 

^^-cmm^iz^ Difitc^n. m^SjIMsp 1 4 o 4 1 a 
ti^n^o Mumm^i4: 0 4^c*iv^T, ^Mm^jiiS 

^JF-^'UT'/l^f cC7'3'7'n>n- 
h^n^fiiS^l 4 0 6 J:?3m;b^n5o ^t'JTJUjg^ 

isf c•r•ffi:tI^nfc^s^l±^ t^:;^^—^ 1 4 0 7 

^Ltz^-yjUl 4 0 8&ffi^,^■t, mmm^l 4 0 6*» 

f)«j#:^'f 'j'^i 4 0 9*3j;tj^i 4 1 otej^^ns, 

X-f 'V?-l 4 0 9, 1 4 1 OI±SW^#{i^l 4 11 

^tt, Jffi^SfS^l 4 12,1413 tfejl^ns. c: 
jfHSftascSfSm^tf P1SBI1E& 1 4 1 4{cA:t;^tL, # 

M^apcTiicMifitfc^ ^ 5 >^^t 1 , 1 2 is^^g^n^. . 

■^bT, ±IB^'r^>i^tl.t2J3j;?)fgili|l 4 1 5, 

14 16 i^msm-^nw ^mmtf 1417,1418 

^ttl:'7t-i)o t^miHliSi 4 1 9T-«i. :5'yx*-iJ'iS!^ 
fiSr^fb^-B-SClhtJ;?), Sft«;^l"^;i/Pm§:^{b$ 
•e-;fe:J:gO{3iiraMA0r KPm), A0r2(Pm)tiJ:miiH 
tbAr 1 (Pni),Ar 2 (Pni)?&*tom:t;*fcttiBE1-5o 

[0 0 5 4] j.:i±o«t-5t, mm,<Dmmz\zi.ti\-s.. 7. 




[0 0 5 5] (^OJB®4) 01 5{3, slE^BjcD^ 

[0 0 5 6] BIl 5tc:43l^T, =3p^ i; yu-i/g >fi^ 

V^^l/^^'fb^-B-SST-H:, 01 2 i:|5]:fil^l&{'^T-fe 
4o -r^dibt., =5F-^U:/^-i/3>{t^l 5 0 lf±, 1 
ifeS^dE&l 5 0 2{3J:t) life^ia^ns. life^raft 
^tttetfc^iSlElK 1 5 0 3 \zi5^^xmn^lzx fjJSSSc 
Mi^j^©^ 1 5 0 4 tA^b^nSo IS^iSfSSB 1 

5 0 4t*5v^t, mmin^imi^^m^ntz'^, ^^u 

mi^f c H7 «y rr3 h ^ixiSffig? 15 0 6 

{±> T'^T^^-^J' 1 5 0 7S:g^i^Lfc'5r-7';H 5 0 8 
LTiiifiiS?^ 1 5 0 6A»5,#-filHlSSl 5 0 9* J; 
t>-l 5 1 OCe^ai^tlSo 
[0 0 5 7] #80^1 5 0 9,1 5 1 0 

K-rso ^u-Cs #m^tifc<t-t{±, «isfiffl5i 5 1 
2,151 3{r<s@i^ni>. :z(D:&iicDmmt, mi 2 

KBlBllESl 5 1 4{;A*^tl, ^mU^:^t(D7mWLi^'< 
^ >^tl,t2is^fife^n5, ^LT, ±i3^^'^>i^t 
l,t2CJ:Dffllliil 5 15,151 6 i)Sj£i!fi«CSff 
V\ fflgim;t; 15 17,1518 ^Ititit^o ^fctBBiS 
15 1 9T'i±, 7-;;7=-*-^?IS!^{l?&^{ti$-y-S::i:t 

rKPm), A?^r2(Pm):fe.tUfii^iltArl(Pin),Ar2(Pm) 

[0 0 5 8] Ui±©J:-5fc. II^S©5?J^4{CJ;n{^^ 51 

[0 0 5 9] (^OJfJffi 5 ) 0 1 6 fc. *^B^0^ 

■To 01 2fc|5l«C7'>7^:^m?t!tii5 2*:©J®-&<&^^b 
TV>So 01 SttSV^T, ^^';>^^-i^3>fS-^ASji 
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;i/?£^{b^-B-5*T-{±. 01 2i:|^««:|f;ftT-fe-5o 1" 
=^r-\''J:ru->'3>«^l 6 0 Itt, l»!^li 
liSSl 6 0 2{^J;>) li>J5£li$n5o ii»:^Sim^{±te 

tsc^iBHK 1 6 0 3 izii\,^riihm.n^iz^ Diem^ti, 
Mi^m^ 1 6 0 4 izxti^ti^o m^mmsn 1 6 o 4 

VT-^—i' 1 6 0 7Sgi^b:fe'ir-:/;n 6 0 s^ffli^ 
T, Jli{i«? 1 6 0 6 -b^bmU^m^ 1 6 0 9,1 6 1 

oirg^i^ns, 

[0 0 6 0] ^ UT. =§-^SftgB®S«ai:tJ4s«J^^ 
1* <;/5^ 1 6 1 1 Cct ?3 , •ej§?>nTIp]W[Hl!K 1 6 1 3 1 
Xts^fi, =&MaglJrii®jS»J£«c^'f i >yti(i= 1 . 
2)16 1 4Asta:t;$n5= isO^J^-f >;;^1 6 1 
5 t,±IS;^^' ^y^^ 1 6 1 1 i:[5lD§fSm^^Sf/^-r-5 J: 
d{c«Jt)#t)DfflPSl 6 1 6J;:tB;fjf So ^UT^ ± 
iB^-f ^ V^yti{Cit)tlHSl 6 1 6AS3S»|lSifc^m\ 
^m^tsl 6 1 7^tB;^-r-5o 

[0 0 6 1] l^^ffiHi^l 6 1 8T'{±, 1 6 

0 7©^^fll^^{b^•y■-5:li:^c:J:»3^ S{t«#i^'<;u 
Pin^S:^{b^-^fci:^OMiHttAri(Pm)*3J:i>'{4*IMA0r 
i(Pii)l 6 1 9S:5ft«)a***:(il3t!if So i^T, 
©J^-f 5/5=- 1 6 1 1 AsftJ^SftSfi 1 6 0 9 CD&if}-^mSi 
T5«-&ttt, I^SBlEll^l 6 1 z-b^bmS^Wi^^ s: 
tiAsai:^^n, ffiHSl 6 1 6iS3»liS«c<&m\ 

m;tj 1 6 1 it:mts-t^o mi^m^i e 1 8T-{±ti*in: 

Arl(Pm)*JJ:mfi[iffiMA?6rl(Pm) 1 6 1 9 $:*46tiJ;*3 
*feJ±tBtt-rs, •©If^^'f '^^l 6 1 1 A^^ffifag 
«g|Jl 6 1 0©fcB*»saS^t-S®-&fc:{i, (ii^llKi 6 

1 zt^brnm^i'^ X>^i2tfi\ii>ti^in, mm^i 6 

1 6*s3!tef!c^ffV\ fflll!±!:'Jl 6 1 7$:th*-r5o t^^ 
tliilE&l 6 1 8T-{i®*ittAr2(Pm)*jJ;V{£r*illA0r 
2(Pm)l 6 1 9$:5f^«)tti:t;$fcttfBti1-So 

[0 0 6 2] w±©idic. *^s©Jf^Si5ti^^l^^ ^ 
[0 0 6 3] (^©ff$^6) 0 1 7 i^mn(omm 

fo 0 1 2 h nrnZT^ri-m^t^ 2 *©i®^&?x L 
TV^So 017k:*5V^T, =^-\' U ^^l^-v'a XH^A^i^ 

;i/'fc^<b^-a-i)*-e{±, 01 2i:ii]«7fet&{'^ffe5o 1- 
5&t)*,, dri' u zfv-i^ 3 Mt^ 1 7 0 Hi, 1 -tmm 
[ass 1 7 0 2 1 t) 1 mLm^ii^o 1 }k^mm^\-m 

Wmmmi 1 0 3{ij3V^Tffi;«fe^^{rJ;DS£«c$tt. 

mumm^ 1704 1 x^^^nso ssi^fias 1704 



% t 



v^^-^ 1 7 0 7 5£g^i^bfc'ir-y;u 1 7 0 8 ^fcfflv^ 

T, Sftj^sfisei 7 0 9,1 7 1 otceij^^nso 

[0 0 6 4] ^CDfct, Slfi^-f 5 ><yftiJfflI[HlIiSl 7 1 

1 (i, 1 ^mm^ 1 7 0 2 i-iim^^^dieg 1 7 0 

3 tCjUff ^J'-r ^ y^m^ 1712 S:tB;*j U iStSc^li^ 
[0 0 6 5] *|ljSCD^^^T-<±, 1 ~ 5 

>ii^M^l 7 1 2SA>c::>i}^{i^i:b-riB]«9EKl 7 

5o -T'Siti-fe^ #MSSMa5CDS^im;^^*WE]SS 1 7 
1 3J::A*$ns^fc'5;<, ja^tetSc^-f ^ >yt 1 ,t2 
iis^^na. ^LTs ±i3iJ'i' ^>iJ^ti,t2Hj:t) 

ffiPUl 7 14,171 5*siSSffifc^ffv\ *gSim:tr 1 
17 16,171 7&tB±»t-5o ^ami^l 7 1 8T- 

«^V'^;i/Pm&^{b^-frfci:tOtt^|||A0rl (Pm), A 
0r2(Pni), *5J;lJ^i5*SttArl(Pm),Ar2(PiD)<£5R«)aj^f 

[0 0 6 6] W±CDJ:^lc, |lifECDffJ«6lzJ:n{S> ffi 

[0 0 6 7] (mmm^mi) 0 1 7 ^^b^ohm 

[0 0 6 8] -laSt. CDMA«^{iSgT-{i^ 

[0 0 6 9] b*^ b> M«a3^fia5i:MiliSf§ffl5T-{^ffl1- 

[0 0 7 0] *^BJ{±, El 2®:3pt'J^^- 
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[ 0 0 7 1 ] la 1 8 tfeViT, D— 1 8 2 0 
:3r-\'>J:7'U'-i/3>M^l 8 0 Hi, life^SilHlKlS 

0 2 1 J: t) 1 jfe^ii^nSo 1 i>:OTS^iiffit!ci£i^[l] 

E& 1 8 0 3 t^3v^-ciI£m^^^t J; t)ffi:ifc$n, m^m 
as 1 8 0 4 nA^^na. Mi^fsaj 1 s 0 4 ^^^5v^ 

(CT'VT'n^^t-h^ni^ftJS^l 8 0 6^\)liit}^tl 

-^ 1 8 0 7 ^mmiytzir-r/ji^ 1 8 0 8 SfflV^T, «S 
J^SfSgPl 8 0 9,1 8 1 OlCfiit^nSo -^bT. 

mu^m^osiimtit^mmm^i 8 1 ica;*?^!!, 

5o -ebT, ±13^-1' ^>^tl,t2tJ;»3ffi§ISl 8 

1 2, 1 8 1 mmmtii s 1 4, 1 a 

1 S^mtir^o t^ffiUlKl 8 1 6-CJ±, T<;/7^^-^ 

-fb^-a-fc i: &CD{4^iM A 0r 1 (Pm), A 0r 2 (Pm), * J: 
XJ^mmtttx 1 (Pm),Ar 2 (Pm)Sr*«)fcB*Sfc(±fBM-r 

[0 0 7 2] ti.±(Dj:-5t^, mm<Dmmnzxti\t. m 

ti-rntf5febi)Ritgtt<£:!5;<-r^:i:A5T-^5o c:n}::<t 

D tmm(D&m<w\tis ^■[mmnmA^(Dsmx'it, & 

[0 0 7 3]fd;*3, Ell 9iCn^f ctaic, HSJfitScCD 

MA:&^©7^-T>5^:^^ifaseo^Ki^3^^8^l 9 0 
1 ifimti-t?>iium.m^^mmi.mmi> 1902 a*j b 

5 s m^m.mm!> 1902 ^ig(j-5:e{t®®^55i«figT' 

[0 0 7 4] (^OBfig8) 02 Oils *^B^<D^ 
CDJf^^ 8 ^ 'J yu-i^ 3 >^MO«^«?iJ^5^ 

•r. 01 2CD^«CMH|n]SS$:iiiDbfefecr)T-S5o El 

1 2i:p]^tZ>x:>-^?i&AS22|ECD»^&S^bTV> 

'<;i/Pmt/;S bfeMiaSMgeoigMiltffi A 0ri(Pm)*3 
SMlttt A 0ri(Pm):fe J:mBli1tttAri(Pm) SSy^fS 
[0 0 7 5] bA^U |1112^;:feV^T, T^i/y^^-^^m 

^m^M^t^^. §«m^v^;uPm?&gE{b^-y-fcttcD 

{a*aMA0r 1 (Pin)*3 J:t>'A0r2 (Pm)$:^4i)a:tfS fc{± 



(10) 
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CO 0 7 6] -^ciT', mmmms-^it. mi 20^^ 

[0 0 7 7] 1212 0{::^^^^T, ^}yv-i^3>m-^ 
2 0 0 Hi, life^il[H]K2 0 0 2{CJ;»3 liJc^K^n 
5o 1 iJ:^ii{I^»±ffiliC^^Ii]K2 0 0 3 t*5V^TS£m 

?f-^tit)ffiiic^n, »sfa3ai<ggi5 2 0 o^izxti^n 
5o ifftifaiMwas 2 0 0 4t*5iNT. mmm^iim^Mm 

mmn=?-2 0 0 6 i m^J^iXSo f c{±5^i^;^5^A® 
SM=^ ^ 'J TiSiS^T- 5 o V U TfflSm f c T- 

;b2 0 0 asffloT. jMfsc^ 2 0 0 Q-b^ibmu^m^ 

2 0 0 9,2 0 1 Q(D7y^±WK^=¥-2Q 1 l^SiU? 

2 0 1 2\zB.^^fih. ^mu.^m^<D^mti!,tstmfR 

lelES2 0 1 Z\zXts-^ix, #^ifJ|6Bri:CD53*J£ic^l' ^ 

I,t2{c:j;t)^illti2 0 1 4, 2 0 1 5 i)SiS»te«!c!feff 
V\ 1fm\!its 2016.2017 sm^-T-So ^fflUlSS 
2 0 1 8t{±, T-;/5^^-:5'iS:^{it*^fb^-B-5c:i:t 
J: D s S# U '<;i/Pm?£: ^-ffc ^ -fr fc i: t CDfii^B^ A 0 
r 1 (Pm), A0r 2 (Pm), VJlfiltAr 1 (Piii),Ar2 (Pm) 

[0 0 7 8] MMUSS 1219 TMi^ ISSM"^ Ufcgff 
^|^l/^;i/PmJii^CD(if^i#|4A0ri(Pin), 4b'itm«i1^ 
SAri(Pm)4**tofc±-C, {4ffii|^'l4A0ri(Pin), *5J; 
I>1iti1$f4Ari(Pin)<£tB*1-5o «^J^K. E113t^5V^ 
T, §Mm#l/'<;i'PO,P2t4o(t5{5tffiSA0ri(P 
O),A0ri(P2), *Jiy^»iibAri(P0),Ari(P2)?fe^ 
l^^ctiJ^Ufc^Ii:-r5o MF^lHllSi 2 i 9T- 

tt, ii!J^b■^:v^)5:v^§:^§S#^'<;^Pl©fi[ffl^^'ttA0r 

i(p 1 ), ^iivmmmrii^ i i iJim^wn i 

[0 0 7 9] 

A0ri(Pl) = (t-A0ri(PO) + s • A0ri(P 
2))/(s+t) 

Ari(Pl) = (t-Ari(PO) + s • Ari(P 2 ))/(sH) 
fe;eb>Pl = (t-PO + s-P2)/(s+t) ,0<s,t 
< 1 



[0 0 8 0] ^:^b\ MP^iast^jv^Ti^ffl^nssu^fls 

l±, 'i:'-rb4)SSpSSSS'J)&ipe>0®iffiM:fe=tt>-JS*iitT-fe 
2.'i:>Stt«:<^ jS»S£fcbfe*|RttS*f$SK:ifiStt-^-r5 

[0 0 8 1] m^\£. mmizm^y^Tcim^mti 2 0 i e 

Srffill-ii' h;URi(i=l, 2)-e«^1-S4)®hU Sf§ 
m^V^;i'P0,P2tC*5tj-5*lll'^i7 h;i/:&Ei(pO),Ri 
(p2)i:-rSo MSHESl 2 19T-{±, «lJ^bTl^;&V^ 

S«mi?-U'<;i'P 1 ©fflM-i^ b;i/Ei(P 1)^1 i)(j«|jf^ 
MtifJ. WTcD<t5{c:bT*toSc:i:AST-ti,o 
[0 0 8 2] 

Ri(Pl) = (t-Ri(PO) + s •Ei(P2))/(s+t) 
tc^tzL.?! = (t-PO + s-P2)/(s+t) ,0<s,t 
<1 

±iBRi(P 1 )Satj|iJ^bTV%:feVASf§mj?.V'^;uP 1 (D 

(atiit'ttA0ri(pi), isxvmiimmTii? D^^it 
mmn^^mmsmmx 1(2009 )iz-m^-^^nm 

'^i' h;uRi(P Dip sett) T-^i). Ttat)-^, 
:i-y-izy hfit^^i^ b;i/Zri(Pm)(i= 1 , 2, m=0, 1, 
2,---)fr^ts 
Zrl(Pl) = 1 

Zr2(Pl) = R1(P1)/R2(P1) = E1(P1)XR2 
(P1)*/|R2(P1)|2 

fib. *itm.mi^^m.-rtLTmnT^zi^ifiX'^ 

[0 0 8 3] 

[^BgcDja^] JiJl±I¥fBbfeJ:oC*^Bj{cJ:nH> C 
[EI®©®#^d;i5iB^] 

m 1 ] *%B^cD^OJi^^ 1 U 

[0 2] ^(DffJ^llc*3lti>^^';:^l/-5>3Mi^ 

[ia 3 ] mmomm 1 i'4b-(t5 1 iR^sifs-t. ffiticM^ 

[04] S{i7iJ^:rx'f :/7'U'i'(D7'D'i'^0 

[05] CDMASff7'i5''7'X'f 7'7'L/— OD:?'n'y^|lI 
[06] fb®CDMA§:fS7'<5'V7=--f T'T'l^-cynyi^Ei 



(11) 



t 



i|^ll¥ll-04618O 



[08] ^(D^M' ^)^\^—i/Bym.W.(Dzru^:)^m 

[09] Y — :ym^(D-3y7.^\y—i^3yk7j<-tm 
[010] b->«^Kct5i@ISft«^CDn>^^J'U- 

[011] V^<D^^^)zr-u-iyB>mm.y^^\-)i>^'? 
yp— i/3>/t^cD:^'^i' h^i:*0 

[012] :i^mmm&(Dmm2vi%h^\^)zf\y-^^ 

[013] l£fi£CDff$^2{c:*5ttSSftSI?-V'<;i'tJc<b 

[014] *^B^CD^0B^3{C^5=sp^';:/U-i' 

[015] **B^C0llJECD?g^4{C^S^1'';yu-i>- 
3 >^S®7'D^;'i'0 

[016] *^B^CD|ISteCDBSi5{C^5:^-^ijyi/-J^ 
3>^fiCD7'D«>^0 

[017] *^B^ffl^®JFJS§6tc:^sar+ U 
3 >^SCQ7'o\y^0 



[018] *^B^CD|ySCDJ|^^7t3^S:^-V';yb-i^ 

3>^gcD7'n<><>0 

[019] mm(ommivi:ii\-T^m.mmm.mm^^m 
v^T=^-\' y > 3 ym^-k^-t^ ^^0 

[020] *^H^©||SS©ff$^8 C^i.^^ ij 
3 >^ecD:/"D \y^0 
[^^©UiB^] 

10 1 ^A' U 7'U-i'3 >ft-^ 

102 l^J^KlElES 

1 0 3 ffiiiC^iaiHlES 

1 0 4 M^Sj^MSS 

10 6 j3I«4S? 

10 7 -JT-— 

1 0 8, 1 0 9 ^SiHSMgB 
110, 111 Tyv'i-wmi^'?- 
1 1 2 PJMHUIES 
113, 114 tISItg 
115, 116 1f^m\^tl 
1 1 7 {ft^lt^tHEK 



110, 



1M 



1(^ 



(RX2> 



107^ 



31] 
112 



113 
/ 



114 



>Arl./Sinr\ 
'^19 



116 
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, 7 
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102^ 
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fO 




[04] 






[07] lEll] 
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